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CHAPTER 3 
METHODOLOGY 
3.1 INTRODUCTION 
This chapter provided the general information about method used in this study. 
There are reagents and standards, samples preparation, sample pretreatment, washing 
and digestion efficiency, solid-phase extraction analysis, instrumental analysis and risk 
assessment. 
3.2 STUDY AREA 
The area of the study will be focused on several snow wash services in Kuantan. 
To collect the info, the employer of the snow wash services was informed first in order 
to get their permissions in doing this research. 
3.3 REAGENTS AND STANDARDS 
HPLC grade acetonitrile (CH 3CN) as analytical grade ammonium acetate 
(CH3 COONT{). Deionized (DI) water ASTM grade I (18.2 Me-cm) is used to remove 
the potential residue of LAS, called LAS-free water. Standard solutions of LAS 
prepared contain 1463 mg/L of C10.i3 LAS (Sigma-Aldrich) in methanol.
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3.4 SAMPLES PREPARATION 
Fingernails were obtained from 15 snow wash workers, 15-50 years old, during 
September-October 2014. They were snow wash workers who work at the several snow 
wash services in Kuantan. Nail clippings were collected from all 10 fingers with a 
stainless nail cutter. Nail varnish was prohibited for the volunteers during the sample 
collection to avoid possible contamination. The nature and purposes of the study were 
explained verbally and in writing to the subjects. 
3.5 SAMPLE PRETREATMENT 
Human nails have been extensively employed as a biomarker of toxic metal 
exposure and essential trace element. However, few studies use nails as biomarker of 
exposure to organic pollutants. Therefore, the preparation procedures adopted in the 
present study were developed based on the methods described in related literatures 
concerning element measurement in nails and further optimized according to the 
physical-chemical properties of LASs as well as to facilitate the instrumental analysis. 
The preparation procedures of nail samples were optimized first. Then the 
optimal procedures were employed for preparing nail samples in the followed 
experiments. The procedures adopted during nails sample pretreatment are (1) washing, 
(2) desiccation, (3) digestion, (4) extraction, and (5) cleaning, which are procedures 
usually used for the preparation of nail samples (Sukumar, 2005). Approximately 0.1 g 
of nail samples will be placed in 15 mL polypropylene (PP) tube and twice washed with 
a 1% solution of Triton X-lOO in an ultrasonic bath for 20 mm. After this treatment, the 
samples will be rinsed three times with LAS-free water samples and once with methanol 
to remove any residue detergent. The washed samples will be allowed to dry at 60 °C 
overnight in a drying oven. After cooling, the dried samples will be weighed. Then, 
samples will be digested with 5 mL of HNO3 in a microwave digester. The resultant 
solution is then ready for instrumental analysis.
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3.6 WASHING AND DIGESTION EFFICIENCY 
The ultimate goal of washing is to completely remove loosely adhering external 
LAS associated with fat, sweat, and dirt without altering the endogenous LAS contents 
of the samples. 
The detergent was used instead of solvents to avoid the risk of extraction of LAS 
bound to nail matrix, while the protocols of washing fall into two approaches, such as 
use of either detergents or organic solvents for metal measurement in nails (Sukumar, 
2005; Harrison W.W., Tyree A.B., 1971). Further, detergent washing appears more 
advantageous in that it corresponds more closely to in situ washing (Harrison W.W., 
Tyree A.B., 1971). The nail samples were washed by 1% solution of the Triton X-100 
in an ultrasonic bath for 20 min each time, and the washing efficiency is evaluated 
employing different washing times. Comparisons to determine the utility of the washing 
procedures are evaluated with the use of two "identical" samples. Because LAS 
concentrations can vary from one nail to another, the comparison samples resulted from 
splitting each individual nail clipping into two equal portions vertically with respect to 
the axis of growth. It is reported that essentially identical samples could be prepared by 
this splitting technique (Harrison W.W., Tyree A.B., 1971; Chen K.B,; 
Amarasiriwardewana, S.J.; Christiani, D.C., 1999). Hence, the influence of the 
variation in the LAS concentrations in different samples is avoided. Each half sample 
accounts to approximately 0.1 g in weight. The paired samples are treated by no 
washing, once, twice, or thrice washing. 
The complete digestion of the nail samples is crucial for the extraction of LAS 
due to the compact structure of nails. Besides, some precipitate is formed after acid 
digestion and dilution because nail samples contain a large concentration of proteins 
(Chen K.B., Amarasiriwardewana, S.J., Christiani, D.C., 1999). This can cause 
problems such as inhomogeneity of digested sample solutions and affect extraction 
efficiency. The nail samples are usually digested by acid for element (Sukumar, 2005).
